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INTRODUCTION 
The phenomenon of Clubbing was first described by 
Hippocrates in the 5th Century B.C. Since that time it 
has served as a source of medical curiosity and as a 
focal point for many investigations. Pigeaux in 1$32 (1) 
alluded to clubbing in a patient with tuberculosis. 
However, it was not until 18v90 that Marie (2) and 
Bamberger (3) definitively outlined this disorder as a 
separate clinical entity. This they termed !,Osteoarth.ro- 
pathic hypertrophiante Fneumoniquefr. 
Clubbing has been subjected to extensive study 
radiographically in the past. These studies have produced 
a myriad of conflicting opinions as to the frequency and 
significance of various findings. Many bony changes have 
been described, but these have never been shown to exist 
with any degree of consistency. Little attention has 
been paid to X-ray changes in the soft tissues of patients 
with clubbing. Because of the controversy over and reported 
differences in radiographic findings, it was decided to 
study a group of patients with clinical clubbing of the 
fingers and to compare the X-ray findings in these patients 
with a group of normal controls. In order to obtain the 
best detail possible, a special radiographic tube and the 





In spite of extensive investigations during the last 
forty years, the etiology and pathogenesis of Clubbing 
remain unknown. Numerous attempts at its reproduction 
have been equally unsuccessful. The toxic theory of 
etiology was first proposed in 1$90 by Bamberger (3)- 
In his experiments he injected bronchiectatic fluid into 
the rectum of animals in an unsuccessful attempt to 
demonstrate a toxin as the cause of Clubbing. Similar 
attempts by phemister (4) and Compere (5) to create lung 
abscesses and infection by the intrathoracic injection of 
pure bacterial cultures or paraffin have failed. Others 
have championed this Toxic Theory but have done no work 
to substantiate their belief. 
Proponents (6,7) of the Hormonal Theory contend that 
in cases of tumor a substance is secreted by the neoplasm. 
This secretion is capable of inciting a proliferation of 
digital soft tissue. Unfortunately, attempts at reproducing 
clubbing using tumor extracts (6) have been unsuccessful. 
An explanation of why clubbing appears in non-tumor patients 
has not been offered by these investigators. 
Stephans (9) proposed the idea of venous stasis to 
explain the etiology of Clubbing. By interfering with 

blood return to the heart, however, he was unable to 
reproduce this disease. In the literature only a few 
patients with congestive heart failure (10) have 
demonstrated clubbed fingers. These may have had 
underlying pathology. 
Proponents of the Anoxia Theory (11) have postulated 
a wide difference of arterial-venous oxygen saturation and 
circulatory stasis in the pathogenesis of Clubbing. Mauer 
(11) has noted an increased sedimentation rate and 
rouleaux formation of the peripheral blood in this disorder. 
He contends that rouleaux escape into the soft tissue 
through the vascular membrane of numerous A-V anastomoses 
in the fingers and toes. This is coupled with an increased 
blood flow and high A-V oxygen saturation difference which 
is present simultaneously with low oxygen tension of the 
tissues. The warm tissue creates a localized atmosphere 
of anoxia due to the increased metabolic rate. This 
increased metabolism results in the formation of additional 
soft tissue. 
In connection with cyanotic heart disease, Mendlowitz 
and Leslie (12) were successful in producing clubbing in 
a dog by anastomosing the pulmonary artery to the left 
auricle; but their results could not be duplicated with 
any consistency. 
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of the lung with clubbing, three of which showed evidence 
of eosinophilic hyperplasia of the pituitary. All of these 
patients exhibited acromegalic or mongoloid facies and 
habitus. He implicated dyspituitarism as the cause of 
Clubbing. Bloom, however, (14) postulated metastatic 
disease to the pituitary as a stimulus to excessive 
secretion but offers no laboratory data to substantiate 
his views. 
In 1956 the notion of an autonomic pulmonary vascular 
reflex as mediated through the vagus was presented by 
Flavell (15)• He has reported on a case of carcinoma of 
the lung in which a thoracic vagotomy was performed. This 
resulted in relief of the symptoms of osteoarthropathy and 
diminution of clubbing. Others (16) have proposed that 
local ischemic nerve fibers reflexly influence the formation 
of A-Vanastamoses in the limbs, thus leading to increased 
blood flow. It has been theorized by some authors that an 
increased metabolic rate has developed secondary to the 
increased blood flow, thus explaining hypertrophy of the 
soft tissue. Mendlowitz (17) has found that in all cases 
of clubbing studied (except the hereditary form), blood 
flow per unit surface or volume of fingertips was abnormally 
high with elevated digital artery pressure. Hypernutrition 
and hypertrophy of the bone and soft tissue is suggested 










The multiplicity of the theories of pathogenesis 
indicate the complexity and lack of agreement among the 
investigators of dubbing. It is conceivable that this 
disorder may have numerous, different mechanisms, and 
that no single theory of pathogenesis is the final 
answer. 
II. Pathology 
The first observed change in clubbing is an increased 
amount of soft tissue under the nail bed. Bigler (18J, 
considers nail bed change to be significant when the soft 
tissue exceeds 2 mm in thickness. This accounts for the 
altered nail configuration and increased size. There is 
considerable interstitial edema, and a gradual increase 
in the number of extra-vascular lymphocytes occurs in the 
majority of cases. An increase in extravascular eosinophiles 
has been reported (19}, but this is not constant, ,.s the clubbing 
becomes more chronic, there is a proliferation of fibro- 
elastic tissue accompanied by collagen deposition. The 
periosteum of the palmar surface of the terminal phalanges 
exhibits a loose texture of connective tissue. Striking 
are the presence of increased A-V anastomoses in the digits 
and glomeral patterns parallel to the nail surface. Charr 
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infra red photography and post mortem angiography this 
increased vascular bed about the terminal phalanges in 
clubbing, 
III. Clinical Manifestations 
In defining Clubbing we must differentiate between the 
Primary and Secondary variety (21,22). This division bears 
some relevance as to the underlying pathology even though 
the clinical manifestations are very similar. 
Prior to 1930 few cases of Idiopathic or Primary Clubbing 
were reported in the world literature. Locke (23) in 1917 
discounted its existence entirely, and it was not until 
1937 that Freund (24) indicated the strong familial tendency 
in this disorder. Distinguishing features are its believed 
recessive (23) or incomplete dominant (26) inheritance, 
onset at puberty (27), lack of progression, and associated 
endocrine disturbances of acne and female hair distribution 
(26v). Males are affected much more commonly than females. 
Secondary clinical clubbing usually follows a sequence 
of changes (29) beginning in the thumb and index finger. 
A hard transverse ridge is frequently found at the nail 
root, and the overlying skin is smooth and shiny. Brittle 
nails ensue with increased nail growth. The early vascular 
turgescence lends a hyperemic appearence to the nail root 
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bed. A spongy feel to the nail bed itself has been accepted 
as a very early sign (30). Increase of digital soft tissue 
occurs with enlargement of the nail proper, and some degree 
of "floating” or mobility is present. Lovibund (31) states 
that the "profile" of the nail (angle made by the dorsum 
of the nail and paronychium) must be distorted greater than 
160 degrees to make the diagnosis whereas Mendlowitz. (32) 
considers an angle greater than 175 degrees as significant. 
Accompanying gynecomastia (26) has been reported as well 
as folded skin about the forehead (33) and a generalized 
coarse texture to the skin. 
The first reported cases of Clubbing were associated 
with chronic lung disease. Subsequently Clubbing has been 
described in association with pathology of all the organ 
systems of the body. Local trauma has produced unidigital 
clubbing, and unilateral disease has been seen in aneurysmal 
dilatation of the arch of the aorta or subclavian artery (34)• 
Unusual cases of biliary cirrhosis (35) carcinoma of the 
thymus (36), S3rringomyelia (37) j and even subacute bacterial 
endocarditis (35) have been associated with clubbing. The 
most frequent causes, however, are carcinoma of the lung 
(16, 39) 40) and other pulmonary disorders of a suppurative 
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IV. Previous X-ray studies 
Radiographically, Primary and Secondary Clubbing are 
indistinguishable (2$). In the early forms of the disease, 
only soft tissue changes are apparent. There then develops 
flaring of the ungual processes of the terminal phalanges. 
Baldwin (21) denies the occurrence of any osseous change 
in Primary Clubbing, and Pugh (41) and others (42,26,43) 
extend this to all cases of clubbing, stating that similar 
changes can be seen in normal individuals. However, case 
reports by Buchman (44)} Ragins (45), and Witherspoon (46) 
have demonstrated phalangeal tufting in the Primary form. 
Most investigators have shown a high frequency of tufting 
in clubbed individuals (26% in Locke’s series). Kessel (47) 
has noted widening of the bases of the middle and distal 
phalanges as well as a shortened middle phalanx. In 
severe cases the terminal phalanges undergo osteoporosis 
(46) and reabsorption (26,39*49)* 
The wide variety of changes in clubbing have been 
described above. These findings, however, are inconsistent 
and have been noted to appear frequently in normal 
individuals. Radiographic investigation using conventional 
techniques has proved to be of little value in the definitive 
diagnosis of clubbing. The correlation between observed 








has not been significant® From review of the literature, 
it would appear that conventional radiography offers no 




MATERIALS AND METHODS 
This clinical study has employed a uniquely designed 
X-ray tube manufactured for the Department of Radiology 
by the Siemans-Reiniger-Werke Akliengesellschaft of 
Erlangen, Germany. This tube possesses a focal spot 
slightly less than .3mm with an X-ray capacity approaching 
that of a 1mm focal spot tube. The increased capacity 
is due partially to a high speed rotor and the incorpor¬ 
ation of a special target construction. Radiographic 
problems associated with a small focal spot are related 
to the fact that the tube will not withstand a large 
current passing through it over a short period of time. 
This necessitates prolonged exposure time. Motion then 
becomes an important factor in causing "unsharpnessfr of 
the X-ray image (50). This motion can be voluntary or 
simply motion at rest. These problems have been circum¬ 









Reference to Figure 1 indicates the advantages of 
a small focal spot in projecting detail. As the focal 
spot is decreased in size, the parumbra, or zone of 
"unsharpness", also diminishes. Conversely, objects 
smaller than the focal spot are not able to be projected 
accurately since a portion of the X-ray sufficient to 
cast a clear shadow is not interrupted. Figure II 
illustrates the relationship of tube-object film distance 
important in magnification. 
We can see in Figure III that magnification obeys 
the inverse square law. As the film is moved twice the 









is doubled while the area magnification is squared. 
An example of the combined advantages of the above 
mentioned principles and technique can be found in 
Figure IV. In the upper left is a conventional radiograph 
of a wire mesh. Magnification 2X and 3X with the ultrafine 
focal spot tube preserves clarity. For comparative 
purposes a similar 3X magnified view made with a standard 
1.2mm focal spot is included. 
The technique as reported by Van der Platts (51)> 
Zimmer (52), Takaro (53)> and Wood (50) has been used 
almost exclusively on the skeletal system, utilizing a 
.3mm focal spot tube. Good articular detail is demon¬ 
strated in the work of Van der Platts, and pathology not 





Zimmer claims good detail on sinus-parasinus films and 
Wood has worked extensively on the long bones with 
similar success, Tataro(53) in 1961 performed renal 
angiography on dogs utilizing a ,3mm focal spot tube 
and a technique whereby a 2 to 3X magnified image was 
achieved by varying the subject-tube distance. The work 
is compared to that of a conventional 1,5mm focal spot 
tube. In our department, in vivo pulmonary and renal 
angiograms on dogs were made using this new tube. We 
have shown excellent vascular detail and clarity in 
magnifications up to 2,5 times. 
This study employs a similar technique described by 
the above mentioned investigators. The object-tube 
distance of 16 in, and the object-film distance of 22 in, 
produce a 2.5X magnified image. We find that higher 
magnification detracts from film detail, Kodak Blue Brand 
film in a cassette with par speed screens has afforded the 
best reproduction, and all films were made at 3 MS and 
55 KV, Developing was done in a Kodak X-omat, 
All subject material has been derived from the West 
Haven Veterans Administration Hospital and the Grace Hew 
Haven Community Hospital, In Table 1 of the results, can 
be found the patients’ assigned diagnoses, ages, degree of 
clinical clubbing, and presence or absence of hypertrophic 
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of ten individuals who do not exhibit clinical clubbing. 
All subjects with clubbing had routinue PA and lateral 
X-rays of the distal leg and forearm. 
Magnified PA and oblique views in all subjects were 
taken of digits 2 - 4 of one hand, as well as a lateral 
projection of the 5th digit. The radiographs thus 
obtained were subjected to careful analysis. Measurements 
of the bony and soft parts of the PA and lateral views 
were made according to the plan shown in Fig. 5» These 
results are tabulated in Tables II - V. 
In Table I are listed the diagnoses, ages, degree 
of clinical clubbing, and presence of Hypertrophic 
Osteoarthropathy, The control group has only age listed. 
Bony measurements of the distal phalanges can be found in 
Tables II and III and that of soft tissue in Tables IV and 
V. A determination of the width of the distal inter- 
phalangeal joint space of the middle finger as well as 
an estimate of cortical thickness and trabecular pattern 
of the distal phalanx have been made. All linear 
measurements are given in millimeters. An impression as to 
the presence or absence of tufting in cases of clubbing is 










Clinical Age in Impression Hypertrophic 
Clubbing Yrs. of Tufting Osteoarthropathy 
L JK 3 + 45 — «> 
2. WJ Tetrology of Fallot 4 + 20 - + 
3. RP Chronic Lung Disease 4 + 61 + - 
4. AA Carcinoma of Lung 4 ■+ 43 4 4 
5. LR Emphysema 2 + 60 - - 
6. JP Congenital Clubbing 3 + 50 - 
7. LM Lung Abscess 2 + 43 4 - 
8. BG Bronchitis-Emphysema 1 t 71 - - 
9. RP Ulcerative Colitis 3 + 26 - i 
10. SS Chronic Bronchitis 3 + 45 4* - 
11. PQ Bronchiectosis 2 + 55 £ + 
12. GC Bronchiectosis 2 + 46 - - 
13 • MB 2 -t* 36 _ 
14 • SA Chronic Bronchitis 2 + 56 - - 
15. TB Transposition 3 + 6 - 
16. HJ Lung Metastases 3 + 46 - no film 
17. EG Cirrhosis 1 + 41 - 
16. BF Ulcerative Colitis 2 + 40 - 4s 
19. CL Congenital Clubbing 4 + 60 - 
20. MB Carcinoma of Lung 4 + 51 - - 
21. LL Atrial Septal Defect 3 + 46 4* - 
22. HB Bronchitis 2 + 63 - - 
23. HR Tetrology of Fallot 3 + 6 - -- 
24. RP Carcinoma of Lung 3 + 57 - - 
25. CG Pulmonary Fibrosis 3 + 56 + 4 
26. RM Biliary Cirrhosis 4 + 40 - - 
27. JB Pulmonic Stenosis 3 + 55 - - 
26. RR Bronchitis 2 + 47 _ 
29. EB Tuberculosis 3 + 54 + 4 
Control 
1. CY 41 
2. AS 50 
3. GVG 26 
4. LS 59 
5. GY 45 
6. JC 65 
7. cv 62 
6. SG 45 
9. MC 55 



























1. 15.5 11 21.5 36.5 54 14.5 
Clubbing 
3 + 
2. 17.5 11 24.5 48 65.5 15.0 4 + 
3. 29 17.5 33.5 57 79 23.5 4 + 
4. 26 14.5 31 53.5 75 22.5 4 + 
5. 23 14 28.5 47 70 23 2 + 
6. 21 14 30 54 77 22.5 3 + 
7 • 26 13.5 29 45.5 70 18.5 2 + 
8. 21 13.5 29.5 50 70 19.5 1 + 
9. 22 14.5 29.5 48.5 77.5 16.5 3 + 
1C. 26 15 31 49 77 21 3 + 
11. 21 11.5 29 49 65 17.5 2 + 
12. 13.5 9 19 34.5 49 12.5 2 + 
13 * 24.5 13 30 49.5 77.5 21 2 + 
14. 21.5 15 30 47 60 18.5 2 + 
13. 12.5 9 14 - — 11 3 + 
16. 21 14.5 30 49 74.5 17.5 3 + 
17. 18.5 12.5 29 48 69 15.5 1 + 
IS. 15.5 17 25.5 40 63 15.5 2 + 
19. 20 14.5 31 47 74.5 20 4 + 
20. 20.5 13 27 50.5 74 20.5 4 + 
21. 22 12.5 27 51 70.5 22 3 + 
22. 20 16 29 47 74 20 2 + 
23. 13 9.5 - ■= - 13 3 + 
24. 17.5 15 28 49 73.5 17.5 3 f 
25. 22.5 12 27 46 68.5 22.5 3 + 
26. 20.5 16 29 48.5 81 20.5 4 + 
27. 17 16 30 41.5 70 17 3 + 
28. 22 15.5 29 51 74.5 22 + 
29. 20 11 23.5 35 58 16 3 + 
CONTROL 
1. 21 15 27 41.5 73.5 17 
2. 22.5 14 25 45 65 19 
3. 24 16.5 30 46.5 77.5 16.5 
4. 16.5 11 21.5 40 61.5 16 
5. 21 14 27.5 48 27.5 19 
6. 25 16 30 44.5 68 20 
7. 22 15 27 47 71.5 19.5 
8. 18 10 22 39.5 69.5 15.5 
9. 21 11.5 28 42 67 18.5 




Bone Measurements of Lateral View of Fifth Digit (Refer to Fig-. 5) 
G H I 
atients Width of Width of 'Width of Degree of Clubbing 
Tuft Phalanx Base (Clinical Estimation) 
1. 6 6.5 10.5 3 + 
2. 9.5 7 13 4 +■ 
3. 12.5 10.5 16 4 + 
4. 11.5 9.5 16.5 4 +■ 
5. 10 9 13.5 2 + 
6. 11 6.5 15 3 * 
7. 10 6 14 2 4" 
6. 9 6.5 13.5 1 4- 
9. 10.5 6 15 3 + 
10. 11.5 9.0 15.5 3 + 
11. 10 6 . 14 2 + 
12. 6 4.5 9 2 + 
13. 10.5 6 16 2 + 
14. 10 6.5 16.5 2 + 
15. 5 5 - 3 + 
16. 10 9 16 3 + 
17. 9.5 7.5 14.5 1 + 
Id. 6.5 7 11.5 2 4 
19. 12 6 13 4 + 
20. 10.5 6.5 16 4 + 
21. 10 7 - 3 + 
22. 6.5 6 13.5 2 4* 
23. 6.5 5.5 12.5 3 +• 
24. 11 9 14.5 3 + 
25. 10 6 16.5 3 *■ 
26. 12 o y 14.5 4 + 
27. 9.5 6 14.5 3 + 
26. 6.5 6.5 15 2 + 
29. 9.5 7 13 3 + 
Control 
1. 11.5 9 16.5 
2. 9 6 12 
3. 11 9 14 
4. 6 5.5 11 
5. 10 6.5 12.5 
6. 11 9.5 16.5 
7. 11 6 15 
6. 7 6 11.5 
9. 6.5 7-5 13.5 




















phalanx to Tip 
Degree of 
Clubbing 
1. 9 12 12.5 36 45 3 + 
2. 10.5 14.5 15.5 41 59 4 t 
3- 7.5 19 22 59 65 4 + 
4. 13 19.5 20 55 61 4 +■ 
5. 8.5 15 13 42.5 56 2 + 
6. 12 16.5 18.5 49 66 3 + 
7. 10 14 16.5 44 * 2 55.5 2 + 
8. 9.5 15.5 20 49 50 1 4 
9. 10 14.5 16 45.5 53.5 3 + 
10. 8.5 15.5 17 43.5 57.5 3 + 
11. 12 16 18.5 46.5 52 2 4 
12. 7 9 11.5 30 42 2-4 
13. 12.5 19 19.5 52.5 61 2 4 
14. 11 14 19 49 58 2 4 
15. 7.5 9.5 11.5 30.5 - 3 4 
16. 8 16 18 49 57.5 3 4 
17. 12.5 15 19.5 46.5 61 1 4 
IS. 8 13.5 17 43 49 2 + 
19. 10.5 20.5 19 54 57 4 + 
20. 8 13.5 16.5 43 59 4 + 
21. 10.5 13 15 41.5 61.5 3 + 
22. 10.5 16 16.5 49 57 2 4 
23. 6.5 9 12.5 31 - 3 + 
24. 9.5 14 19 47.5 53.5 3 + 
25. 11 18 19 49.5 57 3 + 
26, 11.5 17 20 53 61 4 + 
27. 7.5 13 16.5 46 49.5 3 + 
28. 10 16.5 15.5 47.5 61 2 4 
29. 6.5 11.5 14.5 37-5 42 3 + 
Control 
1. 10 16 17.5 A6.5 53.5 
2. 9.5 13 13 41 56.5 
3. 10 17 14 47 55 
4 * 7 13 15.5 49.5 47.5 
5. 13.5 15 17.5 47.5 43.5 
6. 7.5 14 18.5 47 44.5 
7. 8 13 15.5 43.5 55 
8. 10 12 14 37 49 
9. 10 15 17.5 45 52 
10. 9.5 12 14.5 38 49-5 
’ -i ' 
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TABLE V 
Soft Tissue Measurement of Lateral View o. f Fifth Digit (Refer to Fig.5) 
0 P Q R S 
Tip of Dorsum Palmar Total Tip to Degree of 
Patients Digit Surface Surface Width Base phalanx Clubbing 
1. 7.5 5 15 27 40.5 3 + 
2. 9 10 17 34 49.5 4 4 
3. 10.5 9.5 20 41 60 4 + 
4. 10 10 21.5 41 55 4 + 
5. 7 5*5 17 31 47.5 2 4 
6. 11 11 21 40.5 57.5 3 + 
7. 8.5 6.5 19 33-5 49.5 
48 
2 4 
8. 7.5 6 20.5 35.5 1 4 
9. 7.5 7 17 32 51 3 + 
10. 7 7 18.5 35 52 3 + 
11. 10 9 20 36.5 51.5 2 4 
12. 5.5 4 12.5 21 35.5 2 4 
13. 9.5 9.5 24 42.5 33.5 2 4 
14. 10 6 20 34.5 51 2 + 
15. 7 5 14 23 - 3 + 
16. 7 8.5 17 34.5 49.5 3 4 
17. 10.5 6.5 21.5 36.5 55*5 1 4 
16. 7 5 16 27.5 42 2 4 
19. 7.5 11.5 22 42 ' 46 4 + 
20. 7-5 7.5 17.5 37.5 53.5 4 4 
21. 10 7 17.5 30.5 51 3 + 
22. 9 5.5 19.5 33 51 2 4 
23* 6.5 5.5 14.5 26 - 3 + 
24. 9 8 18.5 35 53 3 4 
25. 7.5 7.5 17.5 33 43.5 3 4 
26. 11 12.5 20 41.5 50 4 4 
27. 7*5 6 16.5 31 43 3 4 
28. 7 8.5 22.5 39 54 2 4 
29. 7 6 11 23.5 37 3 + 
Control 
1. 8.5 4 14 36 49.5 
2. 6 5 19.5 29.5 46 
3. 8 4.5 19 29.5 50 
4. 7 4 17.5 27.5 41 
5. 11 4.5 16.5 29.5 54.5 
6. 8 5 16 29.5 45 
7. 6.5 2.5 20.5 36 48 
8. 8 4.5 13 244 44.5 
9. 5 L 16 29 47 





Joint Measurement (Rei ?er to Fig. 5) 
T U V 
Trabecular Degree of 
Patients Joint Cortex Pattern | Clubbing 
1. 2 2 Normal 3 4 
2. 3 3 Normal 4 + 
3 • 3.5 3.5 Fine 4 4 
4« 3.5 3.5 Fine 3 4 
5. 1.5 1.5 Fine 2 4 
6. 3*5 3.5 Normal 3 4 
7. 2 2 Fine 2 4 
£. 1.5 1.5 Normal 1 4 
9. 3 3 Fine 3 4 
10. 3 3 Fine 3 4 
11. 2.5 2.5 Fine 2 4s 
12. 1 1 Normal 2 t 
13 • 2.5 2.5 Fine 2 4 
14. 3 3 Fine 2 f 
15. 2 2 Normal 3 4 
16. 2 2 Normal 3 + 
17. 3 3 Normal 1 4 
16. 2 2 Fine 2 4 
19. 3 3 Fine 4 4 
20. 1.5 1.5 Fine 4 4 
21. 2.5 2.5 Fine 3 4 
22. 2.5 2.5 Fine 2 4 
23. 2 2 Normal 3 + 
24. 3 3 Normal 3 4 
25. 2.5 2.5 Fine 3 4 
26. 3 3 Fine 4 4 
27. 1.5 1.5 Fine 3 + 
26. 3*5 2.5 Normal 2 4 
29. 2.5 3 Fine 3 4 
Control 
1. 2 1.5 Normal 
2. 2.5 1.5 Normal 
3. 2 3 Fine 
4» 2.5 2 Normal 
5. 3 2 Normal 
6. 3 1.5 Fine 
7. 2 2.5 Normal 
6. 2 1.5 Normal 
% 9. 2 3 Normal 






























Average and Range of Measurements (Refer to Fig.5) 
CLUBBING NORMAL 
erage Range Average Range 
20.3 13 -29 20.3 16.5-25 
13.5 9 -17.5 13.3 10 -16.5 
26.7 19 -31 26.1 22 -30 
45.5 34.5-57 43 39.5-43 
63.4 49 -31 67.4 63 -77.5 
13.5 12.5-23.5 17.7 16 -20 
9.7 5 -12.5 9.3 6 -11.5 
7.9 4.5-10.5 7.7 5.5-9.5 
13.2 9 -16.5 13.4 11 -16.5 
9.6 6.5-13 9.5 7 -13.5 
14.3 9 -20.5 14 12 -17 
16.9 12.5-22 15.3 13 -13.5 
45.4 30 -59 44 • 2 37 -49.5 
55.9 42 -66 51.1 44.5-56.5 
3*3 6.5-11 7.6 5; -11 
7.5 4 -12.5 4.3 2.5 -5 
17.9 11 -24 17 13 -20.5 
31.9 21 -42.5 29.9 24 -29.5 
48.7 33.5-60 47.1 41 -54.5 
2.5 1 -3.5 2.3 2 -3 
2.5 1 -3.5 2.1 1.5-3 

RESULTS 
Analysis of the measurements of the soft tissue 
indicates that in $7% of the patients with clubbing and 
in none of the controls, the amount of nail bed tissue 
exceeded 5mm (magnified measurements- 2mm actual). 
Figure 6 illustrates this finding. The four patients 
who were exceptions to the rule consisted of two children 
and two adults of small stature. Bone measurements of 
the distal phalanges were within the range of the control 
group except for the length of the tufts. In some cases 
this exceeded 20mm on the magnified film. Florid tufting 
of the distal phalanges as shown in Figure 7 was demonstrable 
in many of the patients with clubbing. However, similar 
findings could be seen to a lesser degree in normal 
individuals (Figure $}. On close inspection of the distal 
phalanx, a fine trabecular pattern and cortical thickening 
was noted appearing more frequently in the study group 
than the controls. In some severely clubbed patients 








IX magnified wire mesh 
with 1.2mm Focal Spot 
3X magnified wire mesh 
with Fine Focal Spot 
2X magnified wire mesh 
with Fine Focal Spot 
3X magnified wire mesh 




Plan of measurements listed in the Tables: 
Normal Individual Shown. 

Figure VI. 
Lateral View of 5th Digit demonstrating 





Presence and Absence of Tufting in Clubbing. 

Figure VIII 
Tufting of the Distal Phalanx in a Normal Individual, 

Figure IX. 
Reabsorption of Ungual Process in Clubbing 

DISCUSSION 
In previous reports considerable contradictory 
evidence has been presented regarding the radiographic 
changes in Clubbing. This study has demonstrated a positive 
correlation between clinical clubbing and the amount of 
nail bed soft tissue. Bigler (18) had considered 2mm of 
tissue as a significant finding. The measurements in 
our patients demonstrate a comparable figure (5mm magnified- 
2ram actual). The feature of nail configuration is also 
noted, but this can be better appreciated clinically. 
I have found no distinctive bony change measurable 
in clubbing. A radiographic impression as to tufting 
reveals an incidence of 31% in clubbed patients; this is 
similar to Locke’s experience (4)» This estimation becomes 
extremely difficult as a gradation of tufting is present 
in clubbed and even normal digits. As demonstrated in 
Figure 8, reabsorption of the tufts can be seen in the more 
severe cases of Clubbing. This feature had been pre¬ 
viously described by Mendlowitz and others (26,39)» It 
has occurred only in a few isolated cases in this,study, 
In both normal and clubbed patients cortical thickening 
and a fine trabecular pattern of the terminal phalanx can 
be noted. Although an absolute increase cannot be 











seen to appear more frequently (62%) among the patients with 
clubbing than among the control group# Additional changes 
of phalangeal enlargement described by Kessel have not been 
demonstrated in my work# 
I have surveyed the long bones of patients with clubbing 
in an attempt to correlate Hypertrophic Osteoarthropathy 
with Clubbing# The majority of authors (4,5 > 6,7> &) consider 
the two as the same entity with variations in severity. 
Mendlowitz (32) has shown the presence of increased digital 
artery pressure and blood flow only in acquired clubbing, 
but has failed to find such an increase in Hypertrophic 
Osteoarthropathy. In three cases of clubbing, which proceeded 
later to exhibit osteoarthropathy, the digital artery pressure 
and blood flow was noted to revert to normal. He suggests 
that as the circulatory derangement of Clubbing corrects 
itself, the signs and symptoms of osteoarthropathy ensue. 
An explanation for the circulatory changes, however, is not 
offered. 
In this study there is a 27% incidence of osteoarthropathy 
among the clubbed patients. I have been unable to relate 
satisfactorily the changes seen In clubbing to those seen in 
patients with osteoarthropathy. In careful review of the 
literature, this author feels that no common ground exists 
for grouping Clubbing and Hypertrophic Osteoarthropathy 
- 










The changes observed in both entities are too 
and sporadic to warrant the same diagnosis. 

31 
SUMMARY AND CONCLUSIONS 
Twenty-nine patients with Clubbed fingers were studied 
radiographically and compared to ten control subjects. 
Various views of the hands were taken with a newly designed 
X-ray tube utilizing a direct image magnification technique. 
Radiographs of the long bones were also made. 
In $7% of the patients with clubbing and in none of the 
controls the amount of nail bed tissue exceeded 5mm (magnified 
measurement - 2mm actual). Two of the patients not exhibiting 
this finding were children; the others were adults of small 
stature. It, would appear that the diagnosis of Clubbing 
can be made radiographically using this measurement alone, 
I have found no distinctive bony changes diagnostic of 
Clubbing. Tufting has been found to be present in of 
cases of Clubbing. 
In our study group there was a 2kfo incidence of 
Hypertrophic Osteoarthropathy. This author feels that Clubbing 
and Hypertrophic Osteoarthropathy are probably separate 
clinical entities. 
Previously unreported, cortical thickening and a fine 
trabecular pattern of the terminal phalanges were noted in 
62% of our cases of clubbing. 
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